Differential expression of the mouse mitochondrial genes and the mitochondrial RNA-processing endoribonuclease RNA by androgens.
Using subtractive hybridization to identify genes that are androgen regulated in the mouse epididymis, a number of cDNAs were identified that represented mitochondrial genes including cytochrome oxidase c subunits I, II, and III, cytochrome b, NADH dehydrogenase subunit 5, a region of the displacement loop, and the 16S rRNA. Northern blot analysis of RNA from intact, castrate, or testosterone-replaced epididymides confirmed that these mitochondrial mRNAs as well as the rRNA were androgen regulated with a 2- to 5-fold reduction in expression observed after 4 weeks castration with partial to full recovery to precastrate levels upon 4 weeks of testosterone replacement. In contrast to the mitochondrial genes, the expression of the RNA component of the mitochondrial RNA-processing endoribonuclease (RNAase MRP), a nuclear factor which is thought to be involved in the regulation of mitochondrial DNA synthesis, increased in the epididymis upon castration and then returned to precastrate levels after testosterone replacement. An examination of other androgen-responsive tissues showed that mitochondrial gene expression was also regulated by androgens in the kidney. The RNAase MRP RNA levels, however, showed an increase after castration only in the reproductive tissues (epididymis, vas deferens, and seminal vesicle) and not in the kidney. No correlative increase in mitochondrial DNA levels was observed for any of the tissues. Finally, an analysis of various mouse tissues as well as the different regions of the epididymis revealed large differences in mitochondrial mRNA levels. While for most tissues the mRNA levels correlated with the mitochondrial DNA content, the levels of the RNAase MRP RNA did not. Taken together, these findings not only show the large variations in mitochondrial gene expression between tissues but also demonstrate that the expression of mitochondrial genes and ultimately mitochondrial function are androgen regulated in the epididymis and kidney.